WHAT IS CLAIMED IS: 

1 . A method for stripping 
comprising: 

introducing ozone into k process chamber; 
activating a water spra) 
thereby creating a water layer 
the water layer transports high 
semiconductor wafer; 

deactivating the water Ifc 


i^layer from a semiconductor wafer, the method 


for a first predetermined amount of time, 
)ver a layer of a semiconductor wafer, wherein 
concentrations of the ozone to the 


1, further comprising holding the 


ipray for a second predetermined amount of 
10 time, thereby controlling a thifckness of the water layer; and 

re-activating and re-diictivating the water spray until the ozone 
substantially removes portion a of the layjer\fqTOi the semiconductor wafer. 
2. The method accordir g to Clair 
semiconductor wafer stationary. 
15 3. The method according Ito Claim 1, further comprising slowly rotating 

the semiconductor wafer. 1 

4. The method accordinglto Claim 1, wherein the first predetermined 
amount of time is approximately five seconds. 

5. The method according Itp Claim 1, wherein the second predetermined 
20 amount of time is approximately twenrj seconds. 

6. Aii^ozone shower system, comprising: 
an o^one source configured to supply ozone to a process chamber; 
a sprayer connected to a fluid source such that fluid sprays over a 

workpiece in\ the process chamber; 
25 a pump connected to the fluid source; and 

a selector valve connected to the pump, the selector valve configured to 
selectively pulse the fluid through the sprayer. 

7. The ozqne shower system of Claim 6 wherein the workpiece is a 
semiconductor wafer. 
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The oVone shower system of Claim 7 further comprising a cassette that 
hdlds a plurahty of sqmiconductor wafers. 

The ozone shower system of Claim 8 wherein the cassette is configured 


9. 

to rotate. 
10 


A method 


10 


15 


20 


25 


mprismg: 
introducing a reagent to an ambient; 
activating a solution spray in the ambient for a first time period; and 
deactivatingrihe solution spray for a second time period, thereby 
increasing the efficiency of a reaction of the reagent and a workpiece. 

11. The method pf Claim /^O jfufther comprising repeating the activating 
and deactivating of the solution spraj 

12. The method onClaim w, further comprising rotating the workpiece. 

13. The method oi Claim 10, wherein the ratio of the first time period over 
the first time period added toltUe second time period ranges from 3% to 97%. 

14. The method ofldlaim 10, wherein the ratio of the first time period over 
the first time period added to mt second time period is approximately 20%. 

1 5. reaction chamber comprising: 
a 4as input; 

a pmrality of nozzles connected to a nozzle manifold; 
a waf^ cartridge holding wafers; 
a first fruid line connected to the nozzle manifold; and 
a second Neater line configured to divert water flow away from the first 
fluid line. 

1 6. A reaction cB^mber comprising: 
at least one nozzle connected to a fluid supply and configured to pulse 

fluid onto a workpiece; Wd 

a rotator wherein t^e rotator rotates the workpiece at a velocity ranging 
from approximately 100 rp^ to stationary. 
7. An apparatus comprising: 
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at least one wafer processing chamber wherein an ozone rich 
environment exists w\thin the wafer-processing chamber; 
a sprayer; and 

a pulsating fluid sWrce, the pulsating fluid source configured to pulse a 
solution through the sprayer into the ozone rich environment. 

18. The apparatus of ClaW 17 wherein the solution is ozone rich. 

19. The apparatus of Claim 17 wherein the solution combines with the 
ozone in the ozone rich environment! 

20. The apparatus of Claini^ 17 wherein the sprayer comprises a plurality of 
10 spray nozzles. 

21. The appattttusAof Claim 17 wherein the pulsating fluid source is 
C9iifigm-ed to pulse at appnoxim^ely two pulses per minute. 

tl. The^pparatus of Claim 17 wherein the pulsating fluid source is 
c^migured to pulse aiSapproximately one pulse every two seconds. 

23. The\ apparatus of Claim 17 wherein the pulsating fluid source is 
/Configured to pulse at range from approximately one pulse every two seconds to 
approximately five guises very minute. 
' \^ apparatus of Claim 17 wherein the pulsating fluid source has a 

duty cycle.X 

25. Vrhe ^^^fatus of Claim 17 wherein the pulsating fluid source has an 
8% duty cycle.V 

26. \ The apparatus of Claim 17 wherein the pulsating fluid source have a 
dj4y cycle tli^ varies from 3% to 97%. 

27. V\n apparatus comprising: 
least one semiconductor processing chamber; and 

a Wlsating fluid source, the pulsating fluid source configured to pulse 
an ozone-mch solution into the semiconductor-processing chamber. 

28. The\ apparatus of Claim 27 wherein the ozone-rich solution further 
combines with ozome in the semiconductor processing chamber. 


20 
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29. The apparatus of Claim 27 further comprising a spray nozzle that 
directs the pulsating fluid into the semiconductor-processing chamber. 

30. The ipparattus of Claim 27 wherein the pulsating fluid source is 
configured to pulse aflapptp^imately two pulses per minute. 

31. Thk apparatus of Claim 27 wherein the pulsating fluid source is 
configured to pulse at approximately one pulse every two seconds. 

32. \ The apparatus of Claim 27 wherein the pulsating fluid source is 
^nfigured to\ pulse at range from approximately one pulse every two seconds to 
approximatel>^five pulses very minute. 

^ \ 33. \The apparatus of Claim 27 wherein the pulsating fluid source has a 
O^^duty cycleX 

34. TThe-^paratus of Claim 27 wherein the pulsating fluid source has an 
8% duty cyclJ^ \y 

\5. The apparatus of Claim 27 wherein the pulsating fluid source have a 



duty cycle the varies from 3% to 97%. 
36. A mefcod combrising: 

introducing a r(;agent into an ambient; and 
pulsing a^olution spray in the ambient, thereby increasing the 
efficiency of a reao^ioi|i of the rea^nt^ 

Claim 36/1uM^ comprising directing the pulsating 

laim 36 further comprising directing the pulsating 


37. The method 
solution spray onto a workpi 

38. The method o 
solution spray onto a wafer. 

39. The method o 


Clmn 36 further comprising directing the pulsating 
solution spray onto a wafer djiring aVirst time period. 

40. The method of Claim 3^ further comprising rotating the wafer during at 
least a portion of the first tim^ period. 

41. An ozone shower s wem comprising: 
a process chWber; aM"^ 
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a pump, connected to the process chamber and configured to pulse a 
solution into the process chamber. 

42. The ozone shower system of Claim 41, wherein the pulse of the 
solution lasts approximately five seconds. 

43. The ozone shotwer system of Claim 41, wherein the pump activates and 
deactivates to create the pulse 

44. The ozone shcWer system of Claim 41, wherein the pump further 
comprises a switching mechanism to create the pulse. 

45. The ozone shower system of Claim 44, wherein the switching 
10 mechanism comprises a device configured to divert the solution from one area of the 

process chamber to another areabf the process chamber. 

46. An apparatus comprising a pulsator that pulses a solution into an 
ozone-rich environment to create ^i^n ozone-rich solution. 

47. The apparatus of Clkim 46 wherekT tfie pulsator is a spray nozzle. 
15 48. The apparatus of Claim 46 wherein the)solution is water. 

49. The apparatus of ckim 46 wherein the temperature of the solution 
ranges from approximately 20°C to approximately 95°C. 

50. The apparatus of Clajjm 46 wherein the temperature of the solution 
ranges from approximately 60°C to approximately 95*'C. 

20 51. The apparatus of Clain\ 46 wherein the temperature of the solution is 

less than approximately 20''C. 

52. The apparatus of Claim |16 wherein the temperature of the solution is 
greater than 95*'C. 

53. The app^atus of Claim 46 wherein the ozone-rice environment is 
within a semiconductor processing chamber. 

54. An apparatus comprising: 
a rotating matforrnyma^ configured to rotate a workpiece; and 
a pulsator that pulsesVsolution into an ozone-rich environment to 

create an ozone-rich solution on the workpiece. 
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55. An apparatus comprising a sprayer that periodically pulses an ozone- 
rich solution onto a wafer. 

56. The apparatus of Claim 55 wherein the pulsator is a spray nozzle. 

57. The apparatbs of Claim 55 wherein the solution is water. 

58. The apparams of Claim 55 wherein the temperature of the solution 
ranges from approximately 2 0°C to approximately 95**C. 

59. The apparatus of Claim 55 wherein the temperature of the solution 
ranges from approximately 6b°C to approximately 95°C. 

60. The apparatus ©f Claim 55 ^erein the temperature of the solution is 
less than approximately 20°C. \ 

61. The apparatus o^ Claim 55 wherein the temperature of the solution is 
greater than 95T. \ 

62. An apparatus comprising: 

a rotating platform fihat is configured to rotate a workpiece; and 
a pulsator that pulses\an ozone-rich solution on the workpiece. 



Micron Ref. No. 98-1141 


21 


Knobbe, Martens, Olson & Bear, LLP 


